Synthesis of nitro esters of prednisolone, new compounds combining pharmacological properties of both glucocorticoids and nitric oxide.
Glucocorticoids (GC) are widely used in therapy for their many pharmacological properties including antiinflammatory and immunosuppressive actions. However, their use over long periods is hampered by a number of severe side effects. Given the biological properties of nitric oxide (NO) and previous experience with nonsteroidal antiinflammatory agents, we synthesized new chemical entities combining both NO and GC properties. Here we report the synthesis of nitro esters of prednisolone obtained through the esterification, with different linkers, on the hydroxy group at C-21 position of the corticosteroid structure. The alkyl chain, as of the nitrooxy derivative (2), or aromatic linkers, as of o-, m-, and p-nitrooxymethylbenzoate derivatives (3-5), respectively, furnish stable compounds that release NO and inhibit the GC receptors in biological assays. To improve solubility we introduced a more water-soluble linker such as the nitrooxyalkylpiperidine or -piperazine group (6-9). Also these compounds retained properties of both NO and prednisolone. Compound 5 (NCX 1015) was selected for its better profile: enhanced antiinflammatory properties and reduced side effects compared with prednisolone. NCX 1015 is currently under preclinical development.